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Abstract. I present a review of recent observational work on Cepheid vari- 
ables and eclipsing binaries in our Galaxy, the Magellanic Clouds, and other 
members of the Local Group. 



1. Introduction 

The SOC has kindly invited me to review recent work on Cepheid variables 
and eclipsing binaries, and their impact on the Extragalactic Distance Scale. 
They have asked me to focus on our Galaxy, the Magellanic Clouds, and other 
members of the Local Group. Given the large amount of ongoing work on 
these topics, this review may inadvertently have missed a recent article or two, 
or failed to mention a seminal contribution from earlier times. I apologize in 
advance for any such omissions, and urge the interested reader to follow up 
on the articles listed in bibliography for additiona l refer ences to work on the 
field. I also recommend the review bv l.Tacobv et al.l (Il992'l on the Extragalactic 



Distance Scale as well as the review bv lAndersen ((199 111 on eclipsing binaries, 



both of which contain extensive references to previous work on the field. 

This article is organized as follows: §2 discusses advances on Galactic 
Cepheids; §3 summarizes work on Magellanic Cloud Cepheids and detached 
eclipsing binaries; §4 reviews discoveries in other Local Group members. §5 
briefly examines research focused on more distant galaxies and §6 contains the 
conclusions. 



2. Cepheids in the Milky Way Galaxy 
2.1. Parallaxes 



The Hipparcos satellite ( Perrvman et al.lll997l l provided parallaxes for over 200 
Cepheid variables, but mo st of the measurements had extremely low S/N. 
iFeast and Catchpold ( carried out the first determination of the Cepheid 



Period-Luminosity rela t ion ze r opoint based on Hip parc os parallaxes, followed by 
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Figure 1. Reproduction of Figure 6 from i Benedict at al.l 1)20021) . Recent 
parallax measurement s of S Cephei. H ST=tlicir results; HIP —Hipparcos mea- 
surement; AO =.Gatewood et al.| lll9^^,): BE^pr e dicted parallax from Barnes- 
Evans relation as calibrated bv lNordgren et alJ l|2002r i 



Recently, Benedict and collaborators have carried out a campaign to obtain 
high-precision parallaxes for 11 nearby Cepheids using the Fine Guidance Sen- 
sors onboard the Hubble Space Telescope. Their first result was a new parallax 
for 6 Cep (iBenedict et al\\20()'i ]. Observations for an additional 10 Cepheids 



have been obtained and are currently being analyzed. The HST data will enable 
a direct calibration of the Galactic Cepheid P-L relation. 

2.2. Interferometric observations 

The last few years have seen g reat advances in the a rea of interferometric obser- 
vations of Galactic Cepheids. iMourard et al.l ( 19971 ) measured the first angular 



diameter of a Cepheid {6 Cep) using the GI2T interferometer. Additional angu- 
lar dia meter measurements of other Cepheids were obtained bv lNordgren et aT 



200C) {a UMi, rj Aql, C Gem) with the NPOI interferometer and lKervella et a" 



20011 ) (C Gem) with the IOTA interferometer. 

An important breakthrough was achieved bv lLane et al.l ( 2000l ). who used 



the PTI interferometer to resolve for the first time the change in angular di- 
ameter of a C epheid (in this case, rj Aql) as a function of pulsation period. 
iKervella et al.l ( 2004d) extended the sample of Cepheids with such measurements 
to a total of seven objects, using the VLTI iterferometer. The combination of 
angular diameters and radial velocities as a function of phase enable s the use 
of the interferometric Baade-Wesselin k method ( Sasselov and Karovskal ll994l ) to 
determine the distance to a Cepheid. lKervella~et al.i (|2004al ) used these distance 
determinations to calibrate the Cepheid Period-Radius and Period-Luminosity 
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Figure 2. Reproduction of Figure 2 from ' Kervella, et, all (|2nn4hD . K-band 
Period-Luminosity Relation for Galactic Cepheids with distances derived 
through intcrfcrometric observations. 



relations, although the sample size and period range is limited at the moment. 
However, future upgrades to the VLTI should result in 5% distance determina- 
tions to ~ 30 Cepheids spanning a greater range in periods, enabling an accurate 
and precise independent calibration of the Cepheid Period-Luminosity relation. 



2.3. The Infrared Surface Brightness Technique 

IWessehnkI (Il969l ) derived a correlation between the surface brightness of a star in 



the V band, sy, and a dereddened color index, {B — V)o, using stellar angular di- 
ameters measured through lunar occulations. The relation w as applied to 5 Cep 
to det ermine its absolute magnitude and hence, its distance. iBarnes and Evan^ 
used a larger sample of angular diameters to extend the method to later 
stellar types (more appropriate to Cepheids) and der i ved r elations using the 
dereddened color indices {V — R)o and {R—I)o. IWelchI (^Q^) proposed a near- 



infrared variant of the technique, using the i^T-band surface brightness and the 
dere ddened color index ( V — K )q. 

iFouaue and GierenI (|^93) provided a modern recalibration of the surface 
brightness-color relations by using interferometrically determined angular diam- 
eters of giants and supergiants. The recent advances in interferometry discussed 
in §2.2 have shown that Cepheids follow the sa me surface brightness-color rela- 
tions a s non-pul sating giants and supe rgiants ( Lane et al.ll2002l : iKervella et al.l 



Indeed, IKervella et al. were able to demonstrate that the an- 
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Figure 3. Reproduction of Figure 3 from lKervella et all l)2004c|) . Compari- 
son of interferometrically-determined angular diameters for the Cepheid / Car 
(filled circles) wi th angular diameters deriv ed with the ISB technique (crosses) 
as calibrated bv lFouaue and GierenI l|1997|) . 



gular diameter of I Car as a function of phase follows the prediction of the 
iFouaue and GierenI llW 97) relation at the 1% level. 

iGieren et al used the forementioned calibration of the surface bright- 

ness-color relation to establish the use of the Infrared Surface Brightness (ISB) 
technique as a distance indicator. The ISB technique requires the adoption of a 
projection factor (hereafter, p-factor) to transla te the m easured radial velocities 
into pulsational velocities of the stellar surface. iGieren et al. (1997. ) determined 
distances to 16 Galactic Cepheids, and found excellent agreement with distances 
measured through the Zero- Age Main Sequence (ZAMS) method. IGieren et al.l 
(|T"998i' l then applied the ISB technique to 34 Galactic Cepheids and derived 
Period-Luminosity relations in the V, I, J, H and K bands. The P-L relations 
exhibited statistically significant steeper slopes than the corresponding P-L re- 
lations of Cep heids in the Large Mag ellanic Cloud. 

Recently, iTammann et al.l fenn.-jl us ed over 300 Galactic Cepheids with BVI 
photometry from lBerdnikov et al.l ()2000l ) to calculate Period-Color relations and 
compare them with model predictions. They also calculated Period-Luminosity 
relations using 25 Cepheids with ZAMS distances and 28 Cepheids with ISB 
distances, and confir med the steeper slopes of th e Galactic P-L relations (relative 
to LMC Cepheids). iNgeow and Kanbuil ((200i) have also found similar results 
based on a slightly different set of Galactic Cepheids. 

This puzzling discrepancy in the slope of the P-L relations could have ex- 
tremely severe consequences for the use of Cepheids as extragalactic indicators. 




Figure 4. Reproduction of Figure 11 from lTammann et alJ l|2003D . Period- 
Luminosity relations of Galactic Cepheid in BVI based on 25 objects with 
ZAMS distances (filled symbols) and 28 variables with ISB distances (open 
sy mbols). The square in the V and I pa nels represents the calibration derived 
bv lGroenewegen and Oudmaiieil l)200(H) . 
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However, as we shall see in §3.1, recent work on LMC Cepheids seems to indicate 
that the adopted p-factor of the ISB technique may be to blame for the discrep- 
ancy. In this regard, the parallaxes being obtained by Benedict et al. can be 
combined with interferometric measur ements to empirically determine the value 
and period dependence of the p-factor fMerand et al."200^ . Furtherm ore, theo- 
retical mod elling of Cepheid atmospheres (Nardetto et al. .200 4: Mare ngo et al.l 
igOS, 20n2l: lBono et al.ll2nnnl : ISabbev et al.lll99,^ wih i^ide important insight 
into this problem. 

2.4. Other applications of Galactic Cepheids 

Galactic Cepheids can also be used to map the properties of our Mi lky Way. 
The detai led spectroscopic observations of lAndrievskv et al.l ( 2002al lblla) and 
iLuck et al. (2003) have been used to map the Galactic abundance gradient in 
great detail. This gradient can be compared with those obtained using older 
populations (such as planetary nebulae and open clusters) and younger popu- 
lations (such as OB stars and H II regions) to de rive the rate of change of the 
gradient as a function of time (iMaciel et alJl200.'j 'l. 

Galactic Cepheids also have, in many cases, extensive time series of photo- 
metric observations that go back as much as a century. Since the most massive 
Cepheids are expected to cross the instability strip (and hence evolve in period) 
in timescales of ~ 10^ years, the existing synoptic data can be analyzed to mea- 
sure the rate of chang e of the period of a Cepheid as a function of time. For 
example. iTurner and B crdnikov (2004) have determined a period change for the 
45-day Cepheid SV Vul of —214.3 it 5.5 s yr~^ and established that it is on its 
second crossing of the instability strip. As shown in that paper, the distribution 
of P as a function of period can be used in combination with semi-empirical and 
model predictions of period evolution to determine the particular crossing of the 
instability strip for any given Cepheid. 
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Figure 5. Reproduction of Figure 2 from iTurner and Berdnikovl 1)2004'). 

Observed rates of period change for Cepheids and comparison with model 
and semi-empirical predicitions. Left: Cepheids with period increases, cross- 
ing the instability strip for the first (stars), third (filled) or fifth time (open). 
Right: Cepheids with period decreases, crossing the instability strip for the 
second (filled) or fourth time (open). 
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3. The Magellanic Clouds 



3.1. Cepheids in the Magellanic Clouds 

Cepheid Period-Luminosity and Period- Color Relations 

The history of Cepheids in the Magellanic Clouds extends a century into the 
past, since the discovery of the Cepheid Period-Luminosity relation bv lLeavit3 
based on photographic observations of the Small Magellanic Cloud. Until 



a few years ago, the best BVRIJHK Cepheid P-L relations of LMC Cepheids 
were those derived by iMadore and FreedmanI ( 199ll l , based o n photoelet r ic and 



CCD observations of 25 "Harvard Variables" with P > 10 d. ISebo et alJ (j2003) 
later augmented the classically observed BVRI sample to ~ 80 Cepheids, while 
iPersson et alJ (2003) enlarged the JHK sample to ~ 90 variables. 



The microlensing surveys (EROS, MACHO, OGLE) that began during the 
1990s have obtained unprecedented synoptic data sets for the Magellanic Clouds, 
and have yielded literally thousands of new Cepheid variables (mostly at short 
periods). One of the first results to c ome out o f these surveys was the determi- 
nation by the MACHO team (Alcock et al.lll99 5l of a clear separation between 
the P-L relations of fundamental and first-overtone pulsators. 
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Figure 6. Reproduction of Figure 3 from IPersson' eTaLl l|200|) . Period- 
Luminosity-Color relations in JHK of Large Magellanic Cloud Cepheids 
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The OGLE team (lUdalski et al.r i999"l derived new BVI P-L relations of 
Magell anic Cloud Cepheids using > 10^ variables discovered in their survey. Re- 
cenltv. ISandage et alJ ( 20041 1 combined the observations ofJJdalski et al. (1999), 
ISebo et alJ (j2002n and others to derive new Period-Luminosity and Period-Color 
relations of Magellanic Cloud Cepheids. They find evidence for a break in the 
slopes of these relations around P = 10 d, a result that was confirmed by 
iKanbur and Ngeowl (|2004l l. 




Figure 7. Reproduction of Figure 4 from 'Sandaae et alJ l|2004V Period- 
Luminosity-Color relations in BVI of Large Magellanic Cloud Cepheids, fitted 
with two linear regressions breaking at logP = 1.0. For comparison, the 
lower right panel shows the Galactic Cepheids (open and filled symbols, from 
Frammann et al...200,'i.l overplotted on the mean LMC P-L relations. 
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Determinations of the metallicity dependence of the Cepheid Distance Scale us- 
ing Magellanic Cloud Cepheids 

The application of the Cepheid Period-Luminosity Relation as a distance 
indicator crucially depends on the assumption of its universality from galaxy 
to galaxy. One possible systematic effect that could affect Cepheid distances 
at the 10% level is the so-called "metallicity effect" — that is, changes in the 
zeropoint and slope of the P-L and P-C relations as a function of chemical 
abundance. Several studies have taken advantage of the difference in mean 
chemical abundance between the Small and Large Magellanic Clouds (~ 0.5 
dex) to characterize the e ffect using the Cepheids located in these galaxies. 

ISasselov et aD (|l997l ^ used EROS photometry of SMC and LMC Cepheids to 
charac terize the metallicity effect in the B band at ~ —0.4 mag/dex. lUdalski et al.l 
( 20nih rehed on OGLE photometry of LMC, SMC and IC1613 Cepheids and 
other distance indicators (red clump stars, RR Lyrae variables, and the tip of the 
red giant branch) and fou nd no discernible differ ential effects in the zeropoints of 
these methods. Recently, iRomaniello et al! 1(12005) have obtained high-resolution 
spectroscopy of 37 Galactic and Magellanic Cloud Cepheids to investigate the 
metallicity effe ct. Their result s seem to contradict the earlier empirical de- 
termination of iKennicutt et al.l (|l998r ) and favor the theoretical prediction of 
iFiorentino et al.1 (I2n02l 'l. 





Figure 8. Reproduction of Figure 1 from'Romaniello et al.' f2005').Left: V- 
band residuals relative to the P-L relation adopted by Frcedman et al. ( 2001), 
plotted against [Fe/H], for Cepheids in the Galaxy (circles), the LMC (stars) 
and the SMC (squares). Median values are represented by black squares. 
Ri ght: Comparison of th e median values with the theoretical prediction 
of lFiorentin2_g t aP ('2002^ (dashed line) and the empirical determination of 
IKennicutt et al.1 ifTflQS') (open circles and soHd Hue). 



Infrared Surface Brightness technique distances to Cepheids in the LMC 

The latest development in Magellanic Cloud Cepheids comes from t he ap - 
plication of the ISB technique to variables in the LMC. IStorm et al.l (|2fl05l ) 
have obtained new near-infrared photometry and optical radial velocities for six 
Cepheids in the LMC cluster NGC 1 866, and have calculated ISB distan ces to 
these variables. iGieren et al.l (|200^ combined the iPersson et al.l ( 20041 ') hght 
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curves for seven Cepheids in the disk of the LMC with existing and new radial 
velocities to derive ISB distances to these objects. 

The combined data set of ISB distances to LMC Cepheids, presented in 
iGieren et alJ (|2003), shows a dependence of distance with period, although 
this correlation depends strongly on the assu mption o f a co mmon dis tance for 
NGC 1866 and the disk of the LMC fsee Salaris et al...2n03 : Storm et aL 200,4 
for discussions on this point). iGieren et alJ (|2005^ ascribe the correlation of 
distances with periods to an erroneous choice of the p-factor, and calculate a 
new relation between p-factor and period with a steeper slope than what had 
been previously adopted. As a consequence of this revision, the slope of the 
Galactic -fC-ba nd P-L relation is red uced and becomes fully consistent with the 
one derived bv lPersson et al.1 (120041 1 for LMC Cepheids. 

While additional ISB distances to short-period Cepheids in the disk of 
the LMC ar e requ ired to strengthen the new p- factor relation proposed by 
IGieren et al.l Eim ). it is comforting to see that its adoption clears the puz- 
zling discrepancy in P-L slopes mentioned at the end of §2.3. 
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Figure 9. Reproduction of Figure 12 from lCxiereii et all ^^Q^. The appli- 
cation of the new p-factor scaling has reconciled the slopes of the P-L relations 
in the Galaxy and the Magellanic Clouds. 



Cepheids, EBs and the Distance Scale in the Local Group 



11 



3.2. Eclipsing binaries in the Magellanic Clouds 

Our detailed knowledge of Magellanic Cloud Cepheids reviewed in the previous 
pages was, until recently, hampered by one crucial piece of information that was 
relatively unkn own: ac c urate and precise distances to the Magellanic Clouds. 
The review by iGibsonI (|2003) presented a disturbing picture of the situation 
at the beginning of the decade, with a spread of ~ 0.5 mag among different 
estimates of the distance modulus of the LMC and little overlap of error bars 
— tell-tale signs of neglected systematics. 

One of the most promising solutions to this problem is the determination of 
geometrical distances to the Clouds, based on observations of detached eclipsing 
binaries (hereafter, DEBs). While this method requires the use of theoretical 
stellar atmosphere models (which could contribute unknown systematic errors), 
the risk can be mitigated by studying many systems with a large range of ef- 
fective temperatures. The line-of-sight extinction, another source of possible sys- 
tematic error, can be accurately characterized by obtaining UV spectroscopy of 
the systems. 

The first-generation microlensing surveys (EROS, MACHO, OGLE-I) dis- 
covered new promising early-type EBs and provided high-quality light curves for 
previously-known syste ms. Thus far, three D EBs in th e LMC have been stud - 
ied in detail: H V2274 (iG uinan et al.1 119981 ) . HV982 (|FitzDatrick et al.l 120021 ) 



and EROS 1044 (iRibas et al 20ol r They yield very consisten t distances to the 



cente r of the LMC of 48±2 kpc. A fourth system, HV 5936 (|FitzDatrick et al.l 



120031 ) ■ consists of a semi-detached eclipsing binary that appears to lie a few kpc 
on the foreground of the LMC disk. Two more systems are under analysis at 
the present time: EROS 1066 and MACHO053648.7-691700. 




Figure 10. Reproduction of Figure 4 from iGuinan et all l|2nn4|) . showing 
the radial velocity curve, T^-band light curve, and spectrophotometric data 
for the LMC DEB HV982. 
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iHarries et alJ ( 2003f ) recently presented first results from an ongoing pro- 
gram to study over 100 eclipsing binaries in the SMC, using OGLE photometry 
and radial velocities obtained in multiplexed fashion with the 2dF spectrograph. 
They derived a distance of 60ib4 kpc to the SMC, prim arily based on 3 DEBs and 
6 semi-detached systems. IWvithe and WilsonI ( 2002^ had previously advocated 
the use of semi-detached systems over DEBs for dist ance determination because 
the increased ease of analysis (see also IWilsonll20?)3 . for addition al details). 

Another interesting and recent development was the study bv lLepischak et aP 

(I2004 D of a binary system in the LMC discovered by the MACHO survey ()Alcock et al.l 
12002) in which the primary star is a 2-day overtone Cepheid and the secondary 
star appears to be a late- type giant. Further observations in the near- infrared 
are required before this promising system can be fully caracterized. 



4. The Local Group 

4.1. M31 and M33 

M31 and M33 have been surveyed for va riabl es on many occasions, starting with 
the seminal work of lHubbld (|l92fil . ll929D and lBaade and Swopd ( 1963, 196 51). In 



one of the first CCD studies o f extraealactic Cepheids. iFreedman and Madord 



( 19901 ): iFreedman et al.l ()l99ll ) obtained BVRI photometry of variables discov- 



ered by the earlier photographic surveys and showed the application of multi- 
wavelength observations to account for internal extinction in distance determi- 
nation. 

The first CCD-based synoptic survey for Cepheids and eclipsing binaries in 
M31 and M33 was carried out by the DIRECT project. The first resul ts for M31 
were presented in Kaluz nv et al.l |l998); Stanek et al. (199^), while .Macri et all 
(|2001) did the same for M33. In all the DIRECT project surveyed ~ 0.50° of 
M31 and ~ 0.30° of M33 over four years and discovered ~ 10^ C epheids, ^ 200 
eclips ing binaries, and hundreds of miscellaneous variables (see iBonanos et al.l 
120031 . for the latest results in M31). As an interesting side note, the b rightest 
and longest period (P ~ 55 d) Cepheid that had been discovered by iHubbld 
(ir926A in M33 was found to have stopped pulsating a,t the present time and 
increased in brightness by ~ 0.5 mag at B ( Macri et al.ll200'll ). 



Several promising DEBs were discovered in M31 and M33. Follow-up pho- 
tometry of was obtained with the Kitt Peak 2.1-m telescope, while spectroscopic 
measurements were c arried out using the Keck and Gemini North telescopes. 
iBonanos et al.l (200^ recently presented the analysis of the first DEB in M33, 



which resulted in a det ermination of the d istance to that galaxy with a preci- 
sion of 8%. Meanwhile, Hib as et al.l (l2004l) are carrying ou t a similar follow-up 
program of DIRECT DEBs in M31, and lTodd et"al] (l2005l ) have announced the 



discovery of additional eclipsing binaries in M31. 

In another follow-up study to the DIRECT survey, iMacril (|2005l ) have ob- 
tained single-phase JHK photometry for ~ 200 Cepheids in M33. The data will 
combined with additional optical observations to attempt a differential charac- 
terization of the metallicity dependence of the Cepheid P-L relation. This is 
possible thanks to the large abundance gradient of M33, which spans ~ 0.5 dex. 
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Figure 11. Reproduction of Figures 2 and 4 from iBonanos at alJ l)2005tl . 
showing the F-band Ught curve and radial velocity curve of a DIRECT eclips- 
ing binary in M33. 
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Figure 12. Preliminary K-hand P-L relations of Cepheids in M33, from 
IMacrilll2n(i5|) . 



The Infrared Surface Bri ghtness technique coul d - in principle ~ be applied 
to Cepheids in M31 and M33. iFbrestell et alJ ( 20041 ^ have presented preliminary 
results from spectroscopic observations of Cepheids in these galaxies using the 
Hobby-Ebberly Telescope. Near-IR light curves do not exist for these Cepheids 
yet, but could be obtained with a modest investment of observing time at 8-lOm 
class telescopes. 
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4.2. Other Local Group galaxies 

CCD surveys for Cepheids in otiier Local Group galaxies iiave also been carried 
out, most notably in the case of IC 1 613 ('Anton eilo etal; 2002; Udalski et alJ 
200lf) and NGC 6822 (fAntonello et alJ2002 : ..Pietrzvnski et al.,2004 : .Baldacd et all 



2003). 

A few dozen eclipsing binaries have also been discovered in other Local 
Group galaxies, such as Fornax, Leo 1. N GC 6822 and Carina (for details, see 
the recent review bv iGuinan et al]l2004^ ■ Their number are likely to grow in 
the coming years as additional synoptic surveys are carried out. 



5. Beyond the Local Group 

While the main focus of this review is on Local Group Cepheids and EBs, I 
would like to present a short summary of recent work done beyond 1 Mpc. The 
ARAUCARIA project (|Pietrzvhski and Gierenll2004l ^ is carrying out a compre- 



hensive ground-based survey of southern hemisphere galaxies, including several 
members of the Sculptor Group (located at ^2 Mpc) with the aim of improving 
the calibration of several distance indicators. As part of their survey, they have 
recently disc overed over one hundred Cepheids in the Sculptor Group galaxy 
NGC 300 (Gi eren et al.ll2004D . 

The availability of 8-lOm class telescopes and the possibility of obtain- 
ing data in "service" or "queue" mode has enabled ground-based searches for 
Cepheids at even greater distances. Recently, Thim et al. (2003) reported the 
discovery of Cepheids in M83, at a distance of ^ 4. 5 Mpc using the VLT. A re- 
analysis of that data by iBonanos and Stanekl (|2003 l) demonstrated the power of 
difference-image analysis (Alard 2OO0., hereafter DIA) for increasing the number 
of detected Cepheid s. Unfortunatelv, DIA only provides the "AC term" of vari- 
able lightcurves, so lBonanos and Stanekl (2003) proposed a "hybrid" approach 



for future Cepheid work, combining difference-image analysis of ground-based 
synoptic surveys with follow-up imaging from HST (to obtain the absolute flux 
level of the variables). 

Moving even further from the Local Group, we come to a unique galaxy 
in terms of its importance for the Extragalactic Distance Scale. The distance 
to the spiral galaxy NGC 4258 can be determined to very high precision and 
accuracy (~ 3%) through geometrical methods based on VLBI observations of 
water masers located in the accretion disk of its c entral supermassive black 
hole ( Herrnstein et al ] ll99fll : iHumohrevs et a\\\2QQri ). Thus, it can provide an 



excellent determination of the zeropoint of the C epheid P-L r e lation . A survey 
for Cepheids in this galaxy was ca rried out bv iMaoz et aD ( 19991 1 using the 



WFPC2 camera onboard HST (see iNewman et al.ll200ll . for a revision to the 
original result). 

Unfortunately, the size and period range of the HST/WFPC2 Cepheid sam- 
ple in NGC 4258 was rather limited. For this reason, an additional survey was 
recently carried ou t using the newer Advanced Camera for Surveys on HST 
( Macri et al.ll2005h . Two fields were targeted: an "outer" one with LMC-like 



chemical abundance, and an "inner" one with an abundance close to solar. The 
two samples should allow another differential measurement of the metallicity 
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effect of the Cepheid P-L relation, similar to the one carried out in MlOl by 
iKennicutt et~alT(jl998r ) using HST/WFPC2. 

The larger field of view of ACS, increased quantum efficiency and better 
spatial sampling helped to increase t he siz e of the Cepheid sample by a factor 
of 10 relative to that of Maoz et al. (1999'). Follow-up near-IR observations of 
a sub-sample of these variables using NICMOS on HST are under way. Lastly, 
a ground-based survey using the Gemini North 8-m telescope has recently been 
completed by myself and collaborators, with the aim of increasing the number 
of long-period (P > 40 d) Cepheids in this galaxy, which will be crucial to 
obtain an independent measurement of the slope of the P-L relation and test its 
universality, as discussed previously in the text. 




4 6 8 10 20 

Period (days) 



Figure 13. Preliminary /-band P-L relations of Cepheids discov ered in an 
outer field of NGC4258 using HST/ACS, from lMacri eTaP l|200l . 



6. Conclusions 

I hope this review has shown the great diversity and large number of ongoing ob- 
servational work on Cepheids and eclipsing binaries in our Local Group (and be- 
yond) . These investigations should yield - in the near future - a more robust ab- 
solute calibration of the Extragalactic Distance Scale and a clearer understand- 
ing of its systematic uncertainties. Such an improvement will help reduce the 
error budget of the determination of the Hubble constant Hq ((Freedman et al.l 
120011 ^ and increase our understanding of fundamental stellar physics. 
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